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Fractional synthesis rate of protein (FSR, %-day) can be defined as the quantity of protein synthesised per day as a percentage of the protein pool size of the considered compartment. FSR in ruminants is a good measurement for evaluating the quantitative metabolism of proteins and amino acids in the organism. When the size of each protein compartment is multiplied by its FSR, values for the fluxes in protein synthesis can be obtained. Consequently, the contribution of each tissue or organ to the protein synthesis of the whole body can be determined. It should be remembered that the quantity of protein synthesised in the organism each day is between two-and four-fold the protein intake (Lobley, 1990) .
This work focused mainly on FSR variations and not on protein fluxes since the compartment sizes were not available in most publications and also because FSR is the nearest measurement we have to tissue protein synthesis. The study of FSR is also important since the utilisation of amino acids by the tissues and organs can affect their availability for other purposes. This is particularly true for milk protein production (Meijer et al, 1995) . Therefore, FSR are needed to build mechanistic models explaining amino acid fates in ruminants (Lescoat et al, 1996) .
Initially, FSR was studied mainly in rodents. The techniques used were then adapted and used with larger animals (Lobley et al, 1980) . The FSR values obtained vary depending on a large number of factors related either to the methodology used or to the characteristics of the animal. For this reason, the FSR measurements are termed 'semi-quantitative' 
MATERIAL AND METHODS
The data set used in this paper included observations from lambs, sheep, goats, growing steers and cows. A set of 25 publications including 624 observations were found in the literature (Buttery et al, 1975; Lobley et al, 1980; Davis et al, 1981; Bryant and Smith, 1982a, b; Sinnett-Smith et al, 1983; Schaefer et al, 1986; Bohorov et al, 1987; Attaix et al, 1988a, b; Early et al, 1988;  Abdul-Razzaq and Bickerstaffe, 1989; Eisemann et al, 1989; Champredon et al, 1990; Early et al, 1990; Hunter and Magner, 1990; Lobley et al, 1990; Baracos et al, 1991; Attaix et al, 1992; Harris et al, 1992; Lobley et al, 1992; Southorn et al, 1992; Crompton and Lomax, 1993; Lobley et al, 1994; Tauveron et al, 1994 (France et al, 1988 (Tomassone et al, 1992 (France et al, 1988) . However, this compartment has a short half-life of between 2 and 5 s (Martin et al, 1977) . The true value for FSR is usually assumed to be between those given by HP (the minimum) and HI (the maximum) (Lobley et al, 1980 (Garlick, 1980 (Davis et al, 1981 (Garlick et al, 1994 ). This is not the case with CI since the specific activity in the intracellular pool is much lower than in the plasma pool (Garlick, 1980 (Lobley, 1992 (Champredon et al, 1990 (Gill et al, 1989 (Champredon et al, 1990) . Moreover, in two of the published works (Champredon et al, 1990 ; Baracos since several factors interact with the actual measurements. Moreover, although hormones are known to influence the partition of amino acids between different pathways including protein synthesis, few of these effects have been quantified (Grizard et al, 1988) .
The present statistical study enabled quantitative assessments of some of the factors effecting FSR measurement. First of all, the choice of the precursor pool determines the range of FSR values that can be obtained. It is better to choose a precursor pool with a specific activity which is close to the 'actual' precursor pool, ie, the t RNAbounded amino acids (France et al, 1988) .
Various analytical and physiological problems remain to be addressed even though the given compartment can be specified. For the latter, the roles of erythrocyte-bound amino acids, small peptides or small proteins could account for a large part of the labelled molecules transported in the blood . For the former, these molecules are difficult to analyse properly and most of the analyses with labelled molecules are only based on plasma free amino acids (Oddy et al, 1988; France et al, 1995) . Moreover, all these compartmental models assumed a uniform behaviour of the protein within each compartment (France et al, 1988 ). There could be however a gradient of exchanges and concentrations between the artery and the vein (Norwich, 1992) . In addition, different levels of enrichment can be attained inside a given protein compartment due to the highly variable halflives of different proteins (Swick and Song, 1974 A second factor that must be considered concerns the amino acid supply technique.
On the one hand, FD seems closer to the actual precursor pool from a specific activity point of view. It should, then, be used preferentially to study acute changes in FSR (Garlick et al, 1994) even though the steadystate conditions need to be verified. Nevertheless, FD is problematic owing to the possibility of disturbing the normal metabolism of the protein pool in humans, by affecting the transamination or the oxidation rates (Rennie et al, 1994 (Rennie et al, 1994) .
Moreover, with FD, flooding levels have to be attained, ie, the specific activities in the true protein precursor pool and all the others should be equivalent. This has been measured in rats by Smith and Sun (1995) where they showed that, depending on the tissue, the flooding was more or less effec- (Southorn et al, 1992) or mammary gland (France et al, 1995 (Tesseraud, 1995) (Grizard et al, 1988) . Its metabolism should, therefore, be studied using specific animal models such as the one used by France et al (1995) 
